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Introduction

34
Thymidylate is one of the four DNA building blocks and is cru- 35 cial for survival of all organisms. This essential nucleotide is the 36 product of the enzyme thymidylate synthase, which catalyzes the (Fig. 1B) . 69 The overall chemical conversion catalyzed by thymidylate syn-70 thases is the net substitution of the C5 hydrogen of dUMP by a 71 methyl group to form the product dTMP (Fig. 2) (Fig. 2B) . Notably, the FDTS reaction differs from known mecha- 
Additionally, a mutation of Ser84 in the Ser88 to alanine (PDB 3g4a) resulted in an enzyme which surpris-199 ingly retained activity [22] , an anomaly that could not be explained dead-end complex which is not part of the catalytic pathway [22] .
213
The conserved residues, Ser83 and Tyr91, are the only other po-214 tential enzymatic nucleophiles besides Ser88 (Fig. 4) from that of classical thymidylate synthases [22] .
241
In the absence of an enzymatic nucleophile, the mechanism 242 proposed in Fig. 3B proved to be a useful tool to probe the substrate-binding features 
